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F DETECTOR IDEA

A possible TOF design with 10ps
resolution using mRPC/MCP

e PID for pion and kaon at low momentum
e PHYSICS: Extract quark transversity
through SIDIS with identified hadrons
(pion/kaon fragmentation function
available from Belle)
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Smaller gas gap width -> Better timing resolution : Required many glass stacks
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Two MRPCs assembled
Close view of glass plates
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Cable shielding reduced noise level a lot!




Signal from 1% Prototype MRPC (2014) with preamp Sl gn d I
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mi-Inclusive DIS Simulation
ith pythia

Put tof at 3.5 meters

Proton energy 150 GeV, electron energy 5 GeV
Integrated luminosity: 13 fb™

e With 10ps resolution, assuming particles could be
identified with 3 sigma separation

e expression used to calculate transversity (http://arxiv.
org/pdf/1303.3822.pdf Anselmino et al.)

d(AG)
dy

Z 6’3/(1(:')/, dos d’k Arq(z, k1) AND,,/qA (z,p1)sin(os + ¢ + (.)fl') sin(on + ¢s)
g

(sin(Gnt+és) G
Ayt =

. ‘ ‘ ) C
Zfi /(101, dps d*ky fop(z, kL) ay Dpyq(2,p1)

q

integrated transversity distribution from Anselmino
integrated parton distribution from CTEQ5L
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EANT ANALYSIS

Integrate tof into GEANT to get a more realistic

simulation

Using GEANT simulation from Jin and similar detector

layout in arXiv:1402.1209(ePHENIX)

Forward TOF is put at 3.1 meters

Proton energy 150 GeV, electron energy 5 GeV

Likelihood analysis:

o Calculate probability distribution function for each
particle

o Smear hits from GEANT with detector errors

o compare these value with pdf to do pid




pion recognized to be pion

pion recognized to be kaon

0.1 0.2 0.3 04 0.5

kaon recognized to be pion

||l-||||||||l||_|_1_]||||l||||l||.n—l—l—|—n|||_l_l"7ﬁll
x 05 08 ]

o

kaon recognized to be kaon

e i P T R =TT = = N N N N
o1 02 03 04 05 06 o7 08 08

llIllllllllllllllllllllllll

|
!
|




TURE PLAN

e are planning to get hardware results on
iming resolution and A_UT result from
GEANT simulation before EIC R/D BOARD in

july
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pion recognized to be pion
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